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　　【A Review】　Hereditary haemochromatosis is an iron-overload disease , which mainly induced by the hemochromatosis gene
(HFE)mutation.Proximately 10% the whites have mutations in the HFE gene that has been identified in points of C282Y , H63D
and S65C.About 85% of HH cases are caused by a mutation of amino acid 282(C282Y)in the HFE gene.HFE protein is not on-
ly involved in regulation of transferrin-bound iron uptake but also a key component in the regulation of intestinal iron absorption.In
addition , other gene mutation such as transferrin receptor 2 also can cause HH disease.
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　　[ ?????] 　R363　　　　　[ ?????] 　A
　　??????(hereditary haemochromatosis , HH)
???????????。?????? ,???
????? , ?????????? 1/200。??
1/10 ?????? HFE ???????[ 1] 。??
?HH???????????? ,???????
????[ 2] 。HH?????????????? ,
???? 、? 、???????????????
? ,???????? 、??? 、???? 、??? 、
???????????? 。?????????
1865? ,???? HH ???????????。
???????????????(pigment cirrho-
sis),???????(bronzed diabetes)。?????
????????????????? ,????
??(haemochromatose)。???????????
? ,????????? ,??????????。
?? HH ????? 100????? ,??????
???????????。1996? ,Feder ?[ 3]??
HFE(hemochromatosis gene)??? HH ??????
?。1998? ,Lebron?[ 4] ??? HFE??????
??? HFE?????????(transferrin receptor ,
TfR)???????。????????????
??????????? HH ?????????
??? ,??????????????????
????。
1　HFE?? 、???????
　　HFE(? HLA-H)??(12 kb)??? 6???
??? ,? 1 029 bp?????????????。
?????? 343 ?????????????
HFE?? 。HFE???MHC-Ⅰ???(major histo-
compatibility complex Ⅰ)???????? 。? MHC
-Ⅰ????? ,HFE??????????? ,?
N-???? 、?????(α1 、α2)、???????
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???(α3)、?????????????[ 4] 。HFE
?????????? ,??????????
MHC????????? ,??????????
???? 282 ????????????(helical
domain)????????[ 3] 。?????????
?????? 、??????????????。
α2?α3???2??????????? ,?α3?
???? 225? 282????????? 2???
???????????? ,?α3?? β2????
????????。?HFE??α1?α2????
??。? MHC-Ⅰ??????? HFE ????
?T ???????? ,??? T ???????
? ,????????[ 5] 。HFE ??? MHC-Ⅰ?
???????????? HFE???α1?α2?
???MHC-Ⅰ???? 4 ,?HFE??????
????????????? 415 ,?? MHC-Ⅰ
????? 760 [ 4] 。?????? HFE????
???????????。HFE????????
???α1??????? 4??????(???
pKa??? 6.5)。HFE ????????????
????? ,????????????????
????? ,????????????????
????????????????? ,????
??????????。HFE ?????????
?????? ,???????????????
??????????????。
2　HFE-TfR????????????
　　????HFE??????????? TfR?
??? 2.8 ??????[ 4 ,6] ,???? HFE??
?????? TfR???。TfR??????? ,?
?pH(7.4)?????????(iron-bound trans-
ferrin , Fe-Tf?? diferric Tf)???? 。??? TfR
??????Fe-Tf。??????????。?
????? pH ???????????????
?6.5?? ,???? Tf???????? Tf??
??[ 7 ,8] ,????????????(divalent metal
transporter , DMT1)??????? 。??????
????????????????。HFE???
Tf-Fe ???? TfR??????????? ,?
??HFE?????Fe-Tf?????? TfR??
?????[ 5] 。???? HFE ??????? TfR
?? Fe-Tf? TfR???????? ,?????
TfR? Fe -Tf ????? ,??????????
?。??? TfR??? TfR-HFE???????
????????????。?? ,Lebron?[ 5]??
????? HFE-TfR??????。?????
????? HFE?????? TfR??? 。???
??????????????????????
?? ,??????? TfR??????????
1/2???HFE?? 。????????? TfR?
HFE?????????????????? ,?
?? T?????MHC-Ⅰ??????????
????????? 。??HFE????????
?? 1? TfR??????? ,?TfR??????
???????。HFE ? TfR?????? ,??
2 000  ,??HFE???α1?α2???TfR?1?
3????? ,????????? 3???? ,(?
?HFE ???α1 ??? TfR?????),?? 3
?????α1??? 3????????? 5??
??????。???? HFE?? 、TfR????
??????? HFE??? TfR????[ 4 , 9] ,??
????????? TfR????????? ,?
HFE???????? ,????? HFE-TfR??
???? TfR??????????????? ,
??????HFE??? 4??????????
?[ 5] 。
3　HFE????
　　???? ,HFE????????????? ,
?? C282Y , H63D? S65C ?。?? C282Y???
HFE???????? 12%, ? H63D ?? 25%。
?? H63D?????? HFE ??????? ,?
????HH 。C282Y?????? ,C282Y? HFE
????????? 282???????????
??(???Cys282Tyr? C282Y)。??? HH??
??????? 。??????????????
????? 85%[ 3] 。??? HFE ?? C282Y ??
??????????(founder effect)。?????
HFE????????????? β2-?????
???? ,????????????????。
?? HFE???????????? ,?????
??????? ,??????????????
????????????? ,????????
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?????? 63?????????????(?
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HFE???????????? ,??? C282Y?
??????????? ,???????HH??
??。?? H63D??????????????
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?[ 10] 。? 3?HFE???????? 65????
?????????????(??? S65C)。?
420???????? PCR-SSCP ??? 13 ?
S65C?。?????? S65C?????????
???????????? ,?? S65C ?????
??????[ 11] 。?? ,Peuschel[ 12]?? 20???
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???? ,?????????????????
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HFE??? 2 、3 、4 、5???? 2 、4 、5??????
??[ 13] 。????????HH ??????HFE
???? ,??HH ????????? 。????
???? ???? ? 2 (transferrin receptor 2 ,
TfR2)[ 13] ,??????????HH???TfR2?
??????。Fleming ?[ 6]??????????
? ,TfR2??????????????????
?????? ,??? TfR2??????????
???。Mattman?[ 15] ????? HH ?????
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??????????????? ,???? FP1
?mRNA?????????? 3 ?。Njajou?[ 10]
??????????????????? ,??
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???????????? ,HFE???????
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?Tf-Fe??。? HFE ????? ,HFE ? TfR?
??? ,???? Tf-Fe ?? ,???? 。? HFE
????????????????????。?
?????????????????? hep-
cidin[ 17 , 18] 。???TfR? HFE?????????
? ,????? β -??????????????
?????????????????????
? ,???????????????????。
??????????????????? 4??
????:????? B(duodenal cytochromeb ,
Dcytb)、DMT1 、FP1 ?????????(hephaestin ,
Hp)[ 19] 。DMT1? Dcytb?????????(??
?????????),FP1 ? Hp ???????
???????????。?????????
(Fe3+)??? Dcytb ??????(Fe2+),???
DMT1????????? 。?????????
??????????????????? ,??
?(Fe2+)?FP1??????? ,?? Hp? Fe2+?
?? Fe3+ ,???????Tf??[ 19] 。
　　??????????? 4??????? ,
???? ,????[ 19] 。??? 4???????
???????????。????? ,????
?????????? 4??????????。
???????????? ,?????????
???????? ,?????? ,????。??
???????????? HFE(? TfR? β-??
??),????????????? hepcidin ?
?[ 20] 。???? hepcidin???????????
?? TfR2??????????。????? ,?
????????? ,?????? 。?????
??? TfR2???? ,??? TfR2 ??????
? ,??????????? hepcidin ?? 。Hep-
cidin??????????? ,??? HFE-TfR1
-β-??????? ,????????? ,??
??????? ,?????? 4???????
??? , ????? , ???????????
?[ 20] 。????????(TfR2※hepcidin※HFE/
TfR/β2 ???????※???????※4??
?????※?????※?????※TfR2)。
???? ,HFE???????????????
?? ,???????????????????
?????? ,????? ,??????????
?HH[ 14 ,20] 。???? ,?? HH ???? HFE ?
? ,??? TfR2???? 。TfR2????????
????? 。TfR2???????????? TfR2
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